Profound astrogliosis coincident with neuronal cell loss is universally described in human and animal models of temporal lobe epilepsy (TLE). In the kainic acid-induced status epilepticus (SE) model of TLE, astrocytes in the hippocampus become reactive soon after SE and before the onset of spontaneous seizures. To determine if astrocytes in the hippocampus exhibit changes in function soon after SE, we recorded from SR101-labeled astrocytes using the whole-cell patch technique in hippocampal brain slices prepared from control and kainic-acid-treated rats. Glutamate transporter-dependent currents were found to have significantly faster decay time kinetics and in addition, dye coupling between astrocytes was substantially increased. Consistent with an increase in dye coupling in reactive astrocytes, immunoblot experiments demonstrated a significant increase in both glial fibrillary acidic protein (GFAP) and connexin 43, a major gap junction protein expressed by astrocytes. In contrast to what has been observed in resected tissue from patients with refractory epilepsy, changes in potassium currents were not observed shortly after KA-induced SE. While many changes in neuronal function have been identified during the initial period of low seizure probability in this model of TLE, the present study contributes to the growing body of literature suggesting a role for astrocytes in the process of epileptogenesis.
Introduction
Temporal lobe epilepsy (TLE) is a debilitating seizure disorder that is often resistant to drug therapy. Patients with TLE have complexpartial seizures that can generalize, are prone to increase in severity over time, and are often associated with the development of cognitive impairments (Engel, 1996) . One of the most robust findings, universally described in human and animal models of TLE, is neuronal cell loss coupled with profound astrogliosis throughout the temporal lobe (Binder and Steinhauser, 2006) . This astrogliosis is characterized by hypertrophy of primary astrocyte processes, dramatic increases in the expression of the intermediate filament protein glial fibrillary acidic protein (GFAP) and, in some cases, a disruption in domain organization (Oberheim et al., 2008) .
Astrocytes are intimately linked to the function of neurons and can limit their excitability, in part, by maintaining low concentrations of extracellular potassium ([K   + ] o ) and glutamate (Binder and Steinhauser, 2006; Seifert et al., 2006; Wetherington et al., 2008) . Astrocytes spatially buffer [K + ] o via inwardly rectifying potassium (K IR ) channels and by moving K + though a gap junction coupled syncytium (Kofuji and Newman, 2004; Orkand et al., 1966; Wallraff et al., 2006) (Gutnick and Prince, 1981; Newman, 1993; Sontheimer, 1994) . Astrocytes also express the Na + -dependent glutamate transporters GLAST and GLT-1, which are responsible for the majority of glutamate uptake in the brain (Lehre et al., 1995; Rothstein et al., 1994) (Marcaggi et al., 2003; Tzingounis and Wadiche, 2007) . Alterations in the protein expression/ function of K IR channels and potassium buffering (Bordey and Sontheimer, 1998; Bordey and Spencer, 2004; Buono et al., 2004; Gabriel et al., 1998b; Kivi et al., 2000) , gap junction coupling (Naus et al., 1991) , and glutamate transport (Hoogland et al., 2004; Mathern et al., 1999; Proper et al., 2002) have been reported to be associated with epilepsy. Each of these alterations is hypothesized to influence hyperexcitability once epilepsy is established, but it is difficult to ascertain from these studies whether they were present during the process of epileptogenesis.
To determine which properties of astrocytes are altered early in the development of epilepsy, we recorded from astrocytes in the acute hippocampal brain slice preparation obtained from rats soon after systemic treatment with kainic acid (KA). The KA model of status epilepticus (SE) is a well-characterized animal model of TLE (Ben-Ari and Cossart, 2000; Hellier et al., 1998; Williams et al., 2009) . Following the initial insult to the CNS that results from the acute KA-induced SE, there is a period during which astrogliosis and cell death is observed, but the probability of behavioral seizures is exceedingly low (Williams et al., 2009 
